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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a soft magnetic film which is made to have a 
saturation magnetic flux density Bs of 2.0 T or higher and improved in corrosion 
resistance by adding precious metal elements such as Pd and Rh to an FeCo alloy, a thin 
film magnetic head using the same, and methods of manufacturing a soft magnetic film 
and a thin film magnetic head. 

SOLUTION: A lower magnetic layer 19 and/or an upper magnetic layer 21 is formed of an 
FeXCoYaZ, where the ratio the composition ratio X (mass%) of Fe/the composition ratio 
Y (mass%) of Co is set at 2 to 5, the composition ratio Z of an element a (where an 
element a is Pd or the like) is set equal to 0.5 to 18 mass.%, and X, Y and Z are so set as 
to satisfy the formula X+Y+Z=100 mass.%. By this setup, a thin film magnetic head, which 
has a saturation magnetic flux density of 2.0 or above and is capable of coping with high- 
density recording, can be manufactured. 
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m%\:X±.X'hh F e x C oy Rh^M^ y ^ ffM^S 
C\bt>m& l\\ 

[0043] ifc*»WT«F e OfflfiStirbX 
./Co^fflfiltJtY tf0Jt^(4. 2. 0 3 0tUi 

T'2. 7 0 413171'. RhcOfflfiStibWfi, 7. 5Stft% 

tLh-e i o mm%WFx-$> o , xmw=ioo«i 

%«0B9ffi £ P*rTF e x C o Y R h -y ^fff^ 

[0044] i fc*f6^Tti . ^ y 4f igtfiO Fe^y 
1 ■ 0g/l m±T' 5 : Og/lHTiL, Co 

-OtyMZQ. I.g/l«it5. Os/lHTi 

L. Rh-f *ymj££ 1 • Omg/lWitlO. 0m 

g/l JslTk-f4ifcjWff*Hr^ 
[0045] 4fe*»^"Cti. X v*®tp£.04*y 
( L 7tm0 (iNi. C r -%h h l >{iM* ) £ i£ 

Jn L , Ml 5 F e x C o Y R h „ ££IZ 0 . 5 KM%0±V 

+ Y+W+ V = 1 0 0 nSiXcDm&Z ffitz-t F e K C o Y 

[0046] %&*&wx'i£mm%* •-.> *mzt,£. s< 
>i-xmf& m^tzm%* ■■> mm-t & z t tmt l 

[0047] ±|£OJ; d ttfttyX'li. tt£ L<I4F e 
C o a-^-^F e C o R h-^AS: ^V^^SKSrffli'^IE 

-y , W^.«Wi*IJSP*^ON/0 F 

F*«jgL. ^ y^ffMBttc m^egg-misii . «a 

=5: ^ i Ixft § C > t . F e C o a &£m*Z> FeCo 

tvxmmz x ■■> *mi,z £tn£mffim>mz x i,m 

y JfffifcJt^Ttt«ttK+fc:*4ii.& F e^Mco 

[0048] ifc**BHT{i. F e C o a-^#, F e C 
o a /3 F e C o Rh-^.&tXF e C o 
<7J>< y^SffC-f-y^ >J>'1-hW2>.$:U\i-&Zbt> i 
Ift&L^K f^^'JXth'JW (C 6 H 4 CONNaS 

oTh5IE + ;- y * 'J yf h 0 t yj±$8iATZ>Z bX'F e C 
o FeCoaMl F e C o Rh^My'F 

e C o R h y9^«0l»iE.-*jSr<S«$Hir4 - b ff^mx% 

4. 

[0049] - . Mie^ -y ^jgtptC . 2 - 

7> >- - 1 . 4 ^-/L-^iA-r hzb mj it^K z 
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txlz X -jX* v * W$L § ixtz FeCoa . FeCo 
« FeCo Rh-^MV'F eCoRh /3-£-£c0 

§ .1 i: m&ISII::£W!#<£ t UK * 0 . HBcofflfflfi^ 

[0050] *fe*jwa-c«, Buffi* y 2 -X 

^. i*Ltc i o T * y *®<Plz± t . ^rHvSe 
2 -xf-rt^^fS^HSBW- F "J ^Afci oTHfc 

[00 5 1 ] ifzmB2 -if/lAJfy;«l+h yi> 

#\ 2 -xf-/l^^ >7F5t|£~F F 0 ^A&FHl^;;£r#>\ 
^ -y ^iS+fcffl*. Lfc # cO^Lhti^j: < . i-tzifi^ 
Tffifie 2 -xf-;|. -^Jf 5<7HKiM- F 'J *7 A*.* ••/ * 
(c^ < <I £ 1= . fflte**^[&*& J: 9 jSfiJ 

[00 52] 4fc*»!B«, Ktt»f«a^TSI53r<H 

7*S:^-L"C*tiai-r&±a53rJB4: . M3T®Kie»m* 

[00 53] *feaW6WC«, HuieTa3^T/l±(Ciaili 
[00 54] 4fc*fKBIi. T»3T«at^±*3TJi 
J: 0 i m< MM § ftfcfflffiSB k£* L . ButE&Hg|5 Sr . 

ffimm t tsp ^ rm t comizam-t^ ■:> re t x 

« Sr , ±f &zim § n3t«ja*i£(c s vmmvx y 

[0055] tttmwxiz. umi&mzm&mfflG. 
mmx* ••/ *mi& l . mi±Mitffim±.iz± : & =j r s 

y J: 0 N i F e &&i&mX'* y ^^RSc-T 

[00 56] BfriE3Ti^ s ^< > 

Bit L . A & v >(iBU lei^ffi® * 2 HJ-XbcOEStt/f -t'ffM 

l . i cob & Buiei^tt/i^ a ^frie^M^v y rta-r 



[0057] i^^-cji, mfiamm^-> yriiicti 

-p-it^ y *WfctZ> Zbtfft&L^. 

[ o o 5 s ] ±ia tfz x o fc**^tctj»t*«aatttiifc 

LTOF e C o FeCo «/S-^-^$r . y 

^fftWO^v^Mtl.Cfct. Fe£7)fflfigJtX (K 
3%) /CoCOM^JtY («S%) COit^'. 2VJ±X 
5V1TX\ Ttma (jt/^LTcSaJi. Pd. Pt, R 
u. I rO^-fix**— n$.WZ-ffl&±.) eOStititZtf 

0 . 5 » *%UJLhT 1 S KM%WT J=^r-g», W * L, < 
i±. Fe^iilJitX («*%) /CocOffl^tJtY (MM 
%)CDitm&. 2. 6ULL-C4. 3WTt\ 7U*a<7)iffl 

Biatz*«3 mm%&±.x 9mm%ixFb . f ej c 

o H a z ^±Rtf, Zbl,Z7€mt3<?)®.mtVtf0. 5 MM. 
XlXtX 5 «*%J^T t^FejCo^j^M^ 

•y =>f ««-f I. z b immx-h h . 

[00 59] *S^{i*?feW(Ct5ttl.«3i8ttfl!li: Lf(0 
FeCoRh ^-£Mf FeCoRh/3 -^-^ Sr . 'SM^ y 
4f'i£t J: 0 ^ y ^m-fh ZbX\ F e (7)«lfiJtX** 5 
6 ICS%W±T . C o commt Y 2 0 ««%tLhT . 
R h COffl^tJtW^' 1 . 7 «*%U±T 2 0 W*%WT fc 
* * . #F£ L<t4, mflERh toffl^cttw^ 7 . 5 K*% 
y.±k^rl». =t»93!!F4L<{iFe<7)fflRj£JtX (»»%) 

xc o coaRSutY ( m&% ) coitmtiK 2. 0 3 oixt 

X2. 7 0 4WTT', Rhf0fflri£JtW*«. 7. 5KM% 

feLtT 1 0 JMWT i^Fe s Co f Rh B 

Wf. §^fc7cSyS^ffl)«JtVj&50. 5M*%y.±X"5« 

fi% WT k=5rl.Fe x Co v Rh w /9 v ^Sr^ y 

hZbtf^ffiX'hh* 

[ 0 0 6 0 ] -t L T £ co J: d =5rttlKffiR*3H8fi8E«^ y 
F co u r W i: L T ffiffl "f ^» i k X . ISftfiS^^g B s *i 
ffi < «IBi*^ffi ft* H SCk *«T § . 4 fc7E* a ^R h 
5r^-44^ »F e C o^Srffl^Sift^tJt^-rilitAttt 

[006 1] 

[^Bflconiscoji?®] nil *mi<om imm&B<v 
mmmm^ ■■> Y<nmfsm^. m2\m\ \z^tmm& 

M^ y KSr 2 — 2H^^«irL ^ffl^^^A,m^Wffl 

[0062] *Wfl(C*J*t&SHHaSR^-y Hti. ?¥±5t 
-N-y KSr»«-rS-b5 S y^«co^7-< ^1 1 colUffiffi 

1 1 a tC^fiJc § il^: t 0 . M R'v yKhU, * 
ii^fflco-f y/^f-f 7A.. y Fh 2k//flWl§^l/v:. M 

R/4yy7?4 7&-&mmms3&i^-y} t mr. miz 
[0063] mpa7 Fh i (i, mm&tm^mm l 

T 's- Kf ^ ^^^k'cotSHi!i*^<bcoa<lBS^5r^aj 
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[0064] H2 IZTfk-f J: o (C. HUfE-X^-f ri \ <F> V 

v- 1) y^mmm i 1 aitA 1 2 o>m i2^un 
i f e m-f)^^hw&mm<DT^—>v vm i s t>>m 

4*^gtSilT^I». 

[006 5] Hul£TtH^> y 7°Jf 1 4±(cfifEIMf*t 

m&m.&im$k (amr)*^. &*msw&3m <g 
m r ) * &wih > *>mm$mim$k itmr > 
fc* «oaa«aft tasft 1 o #jfm §n . $ t m 
Mzw.%&tm&m? i oatfrawf r -v rm 1 4±(c(4 

«6»«t«B^>±Sa5 * * -y 7°JI 1 5 tfm&Z tlX^t, £ 
^(ClwIE-tJH^ -y rm 1 5 6D±(CN i F e^WDKtttf 
^T'JB^ $ iX*:_LgP H € 1 6 £%M § iXT V > £ . 
M PA y Fhlli. mfiETgP A< KB 1 3 frblMis 

-a- h « 1 6 1 vtommmvffi®. ztix t . 
[0066] acta i atf 2 c^-rnsfi»)B-c«. i?ia 

±gp v— A' HJi 1 6 AM > r -f 7X y H h 2 60TS5 
aTJf ^LTtSfcffl^ix-CisO. mrlBTSP^Tiil 6_t 
Cli. Gdftftin^Sil, IE»ffi*i:?>*fiaiBB 

•y V^frX ( G d ) § ix£ . BUlEG d WM 1 7 

[006 7] ifciriETasarJii 6w±mi 6a«ia 

1 iZ7jk-tx a tc . mm i s <»mmpt> v ? y ? 

( mm x^rrfi] > (cms (c i fc^ot TK/Tffltlti < ffl 

tmxm^itXH*) . JifUcJ: 0^ H 7 'J > -yy/ 
[0068] 4fcEl2(cii^J:dfc:, ieSSSEftt^iai 
£fXT^£, 

[0069] luIEBSffigfl 1 S tiTA^TSlKffiJi 1 9 . 

im&<r>*f -y 7*12 0. atfiasssffiji 2 1 #q*n $ 

[0070] MlfiTSClSffiJl 1 9(i. T»3T* 1 6 _L 
iCi£i&* y * Jfm ZtlX V*%> . 4 fctfJETflSBtSV 1 9 
tf>_L(CJ«ft3ft.fc df> y 7°JI 2 0 fi, * -y ^rffM^Tig^ 

^Mttt4rWm-C»lR*^TV^*ifc*«if4 Aft 
WKti . N i P . NiPd. N i W. NiMo. Au. 
Pt. Rh. Pd. Ru, C rCOolbimttzliima 
±fr h mtR $ tltz i, wtA 4 -I 4: #*T4 L w> . 
[007 1 ] ^fe*«BBtcfctt&^«sW5rll{S^JBt I 
•CBuie^r> -y7°J§2 OCliN i Pj^ffifflSilS. N i P 
•eBulB^fr y rJB 2 0 SrffM-T-l. C t XMl^W y 7'® 

2 0 £mWC#l&tt-1#S(CT &ii>t>X*9>h . 
[0072] § A> t Hff|edr> y 7°® 2 0 £0±(C^< y ^ffl? 
fi!c$ix^±g|HSffi®2 Hi. -t-^±tCffM$ixl»±gi53 

[0073] ±te^> J; y 7'« 2 0^> y * #j£ 



9 . -y 7 5 J1 2 0SV±Sf5fflftffiJi 2 1 Srjll&X -y ^-.^ 
[0074] ^BUlSmUgP lSli, ^> y r* 2 OS. 

y±am®Ji 2 1 co 2 mxmtfzzixx^x lx\>\ 

[00751 11 iZ^-f X o fc, miiemffi^ 1 8(4 h 7 

TwT»J*$iT.TV^*. 

[0076] [2i s.ixn 2 tc^i- j; a t . mMmm® 1 

l*lf^ (H^Y^ifii) (c(il?!li(fiE^ie^W i f4*^ : 5r-S» 
fF&HW 2 3 tWFM § /IT ^ h . ffif lEI&^Jl 2 3 60±ffi(i 

[0077] i2c*t j; a (c. Htrieie^Ji 2 3±(c(i 
3>r ;n 2 4 tfmmmz'^-ymitiZixx k . 4^ 

ml£3 >f 2 4 ±«-W«K6l*tJf*»iOSe«S 2 5 (c J: 
o T WhtiX ^h,% H MIE 3 4 >H 2 4 (i t&HM i 8k 

[00781 12 (cin-t «t a (z . Kffigp i s ±7^i&ri 

«2 5±tCA»(t-C±353TJB2 2*«Wilf 71/- i*.* y 
^rffitCJ: O^-^KSnTV^. 01 Cijrr J: a 
<C Ml£±gnaril2 2«03t3BS5 2 2 a (4. |£IM(*i; 
cO*t(B]HroTW hyy rmijftliZ&if&m-^&tfT l T- 
ffM^il. a^SirtftT 1 (4 h 5 y y'liTwj: o 

[0079] 4^02(c^J;a(c. mflE±gC3TJi2 
2 iOSSggP 2 2 bii. TgC^Til 1 6±(CffM$iX/>fiS 

mtmrnvmrnm ( y < -y ? ^> y > 2 6 _tizw.mm 

[ 0 0 S 0 ] *«BHT«. BulEJifflflaffiJl 2 i &y/4 

fe«T»«si 1 9tfixF<?>mmt$:tt&mMmgix' 

( 1 ) MSA { Fe s Co y « z (^7"iL7C*«(i:. P 
d. Pt. Ru. I r<y)(,»-rix^-S47 , -(i-«J.U±) 
•C'^SiX. F e 6DffifiScJtX ( Mfi% ) /C o 60ffl^tJtY 

( «*%) 60ib^(i. 2I-XhT-5WTT'. 7C*«c7)fflRJt 
JtZ(i. 0. 5«*%feLh-C18«»%JaTT*9. X 
+ Y + Z = 1 0 0 mraoNffi 5- »fe L . ^ y ^fffM $ 

ixs c: t ztmt i-zmmmm, 
[ o o s i ] tmttmwimtz* oiiE^iafiSut** 

tlFeCoa ^AT*4 fc ttftKKftA B s $• 2 . 0 

tid±izx-$ zztrfmrnzixtz. z\cd± a 

(iN i F e ^-AJ: 0 tK^jfeW-fflSmaSSB s S-ff S i 
[00S2] Fe.at/Co(i^tt^ffla7C^-C*4. F 

iXtf. HUlfiFeCOffiBSiitX /CocOffllSJtY 
60it^2:2W±-C'5tlTt-r4i: . fflEB s 
$■ 2 . 0 T liLLfCT* » h Z t tmiZ § fUZ. . 
[ 0 0 S 3 ] ^(cMI£7t*a(i^(cWi£tt2r^4^*b 
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^mzm-kvtzfttz^&z tiixzr. %t$xi>m. 

ttartfl 3Fe, Co msrMfrk. 4 oTttifilBBBWPflE B s 

5 fi%tLht i s «m%i:iT bthzbx\ mavm 

ZbtfX'^h. i tzMsiTCM a (Doio. Pd, Pt<7X% 

■r*i*»Hi4fcu 2 am±£ mutt i b. cto Skswwc 
w Att 2r [6j± § s c fc a*^ are* •§» . mzmzTtm « 

14 Pd T*S Z bW&&L^. 

[0084] itz±tmmt^t^> F e C o a^T 

^< x-# . as*tt*i*i±$-frsc fcj^-cs & k k t 
tc . sm^j h c < -r & z b h . mf*wtc« 
KriEfiyffiyj * 2 0 0 0 ( A/ m > ixnzt h z t tt^m 

X'foh. 

[0085] iftFeCoa ^J^iiEiffllRiEHIrt-CA 
4k. 1 5 • cm) JaJt<DJtJSfii£»4.rk#"e 

S I. . * felUctfJ S400MP a fcTRC-f & - k A**?* 

4, s^icijWHkciutt, «!**^«iae 

tmk L-C— «Wtcffiffl§ifC^SN i Fe&S&bm 

[0086] tttmiX'li . HtflSF e OflLSifcX ( ft 
*% ) /C o COffiiSJt Y ( K4% ) OJt^i - 2 . 6 fcl 
±T4 • 3 IXTX' . TU^a ^HMJtZ (4 3 Mfc%JBLLT 

9 »ji«£itt* o . x + y + z = i o o «m%<7) mm 

ZffitztZbtiWt U\ zixizX *)&m&m&Bs 
£2.2 TVXUz-th Z b tfi-C* hb&lZjcma 

e c o ^-Mz^xm^mzm-k'i&.co^ALiimh 
zbtf*imxfo&. 

[0087] £tz*miX'lZ . ±|£F e C o a-^lZjt 
m/3 (fcrt£L7C*j8«N i , C rcr)-*t>&WmJj) 
tfma £ tl . t^h-hmtittlil. Fe,Co,a z /9 v $ 
it. F e crtmmtX ( »*% ) /C o Offlj&tbY ( KM 
%) OOJt^i. 21-XiiT-5OTT'. 7C*tftf>ffliaUfcZ 
{4.0. 5fi%H±t 1 8«*%mTT* 9 . *?i L 
<(4. IwEFeOffij&JtX (SCfi%) /Co^OffllSJtY 

(»fi%) OJ:b32«4. 2. 6liLh-C4. 3OTT. tc* 
a <9ffifi5cJt Z Ji 3 «%Ja_LT 9 Ki^WTC* *) . ini 
ie7C«/3C0ffi^JtV(4, o. 59M%iA±rC59m%lA 
TX'fo 9 . X + Y-t-Z + V=100 H*%£>RH3K$: ffitc 

tm.m&mx°$>-?xi>^\ 
[ o o s s ] mz±.&®mm 2 1 Axf/t mtTtom 
m 1 9 & . ±ieMfdc«EHii*i^ Fecoay9 r 
4cktc4 0 , umsamm b s * 2 . 0 Ttit^ 4 <^ 

(4 2. 2T«±lctH, ifc&Efc^itoBK&Jgift-r 
4 7c* /3 comMz i 0 . § 4> KiiftAtt «r f&lJt $ ■£ § Z b 
tfX°£ 4 , £tz n i etiftmfc: 4 0 WtcBUC* < f 
^> Z b 3&*WC***»4> - 7c*/3 iLtNi 



[0089] Ul±.(Djz. 0 iZ*?fflX'i& . ±lfi LfcFeC 
oa^#|,?,HliFeCoff/9^l4 2. OTliLh, 
4?^ L <{42. 2Ty,±c0Sl >ia|]WSB s ^f#^> 
>li:^^T'*l><7)T\ BUlfiF e C o a V >J4 F 
e C o « /S^Sr±gPB5ffi^2 1 AV/iteitTfflffi 

mi 9izmmtz>zbiz£K>. mm&mn*?* yris 

thZbb^mX'foh, 

[00 90] (2)ffl^'Fe x Co Y Rh,t^$ 
il. Fe OfflfiiUfcX ( «»% ) {4 5 6 «*%W±T\ C 

0 cOfflfRib Y(4 2 0 «*%tLh-C . R h ^ffiB£JtW« 
1. 7Hi%tUif 2 0KM%JaT-CAO. X + Y+W 

= 1 oo%m%<m^m^, 10^ y^^$ix^,«i 
[0091] tmttmsmmz 4 o±ie^fflR!cJ;b^* 

tSFeCoRh ^■^TJ) § fc t&SlGS^K BsJ2. 

1 TfeLttCfS & 3 k ^TiiS^iiTt. Z0-)k 0 iz*%ffl 
T14N i F e3v££4 0 ^A^ISffiBDRSKB s 

[0092] F e Rt/C o f4^tt*tl 0 76*^1. . F 
e . Co<7)&mt&&Wj:mz-thZbl l Z£ otlViM 

ixt4 . file F e coMfiJcJt X 5 6 MA%lXt iz. B.O C 
oOfflfdUtYS: 2 0 «a%U.±t-TS k , mflEB s * 

2 . 1 TtLhfc-C 1= S C k ^T1I2 § ix/i . 
[0093] <JCtCB>iieRh{4«tiltA1±a:Kftl>/i^(C 

SstP $ ti & jtmxfo 0 . mil R h ^'Sr-f gr & k ^^6^ 
CWJEttS: |6]±§-ti:l» £ k «"CS 1* , %t ¥X L mfeZ 

m. o f e . Co mcomwz x-ox K&amatm&B s cok 
t*!3<„ *mwxi±miRhco&mw$: 1. 7«* 
%vxlx-2 ommxvxrbt&z bx\ mmmmmB 

si 2. 1 TfcLLtZ-e S ^> k PJB# tc C o k F e COfc-fr <h> 

ttvwaiea&x. *) i>%)mmzfflieftz\iii±$-£hz t# 

[0094] ££_tieffll£fcb£W-f 6 FeCoRh^ 
T* S k . $ 4 c k tlffi^Iiix 

* < X' # . WAtt * i*j± § ^ I. d k & & k k t 

tc . m&) h c < t h z b ifix* h . mwwziz 

HUteftKTJ Sr 2 0 0 0 ( A/m ) JaTfc-f 4 CI k 

[00953* ^FeCoR h-&^JJEffllR«5Hrt'C 
A4k. 1 5 (;.<Q • cm) tLb<OJOKflt*»«C k** 
t'l= 4 . * fciUB* Sr 4 0 0 M P a jaTtf 4 - k *»T 
S^icM*ttKI B rHk<c|IBL-C(4. W**»i5>*>:fi8 
ttttflk LTHRWCftfflSfL-C^SN i F e^^k 

FimmnmmmFrH ktft&zb . 

[0096] *7tl|ineRh<0*&j£JtWli. 7 . 5 M*% 
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VXLX'hhZbifiUt U>, iilCioTN i Fe-^i 

fc. TgPESHJf 1 9 . y 7°« 2 0 S.tA'± 

2 1 ^iS^LT^ y #»*&<tftJB!IHC* r>X 
Ji. fifieTSraflMl 9at/±aK8flEJB2 lOSrt&llfctf 
f£^<t. 9.2 1 fry-y^dc-r^RftC^^t 

"*9&tmaL'th t&> . 0 1 mm 2 <r> ± -3 ^sm^ -y 

*«t*JWB«ttBMt«*ttffl^&«^tcJi. R h # 
7. 5H*%JjLh4:iSCoFeRh^BS*fiefflf& 
■ibtfMi L^o 

[0097] ifc^BWCtt. BUteF etOfflJSJtX (« 
4%) /Coc7)ffij£JtY <7)Jt¥U:. 2.0 3 

OtJLhT-2. 7 0 4OTt. RhOfflfi£tbW(i7. 5« 

4%m±-c- 1 omm%y.Tx*$> 0 . x+ y+w= 1 0 0 

t- . nmmMmm b s s 2 . 2 TtLht-c* a t sic 
mm* h 3 mm \z is$iitt^NiFe ^ 

[009S] . ±f£F e C o Rh-^fC 

7C*£ (fc<fL7C*/9iiN i . C rco— £-&&V^iipf 
-ft) rfffinnZtl. t^*>ftKliFe;Co y Rh,/3 v 

fflfiRJt YJi 2 0 •Sm%ULtX' . R h <Dffli£JtW«J: 1 . 7 
H*%ULhT 2 0 H*%WTT* 0 . *f 4 L < ii . R h 

fi. BUieFe<^ffl^JtX <»*%) /CocOftfiJcJtY 
(»»%) cOJt^ti, 2. 0 3 OVXtX'2. 7 0 4OT 
X\ R h OffifliUtWti 7 . 5 K«%JsLhT 1 0 WS.%UX 
TX'fo*). *^CBUie7C«/3^ffll£J±V!i. 0. 5«i 
%W± t- 5 «*%fcAT"C* 0 . X + Y + W + V = 1 0 0 

[0099] infE±aiflKffiJB 2 1 &tf/4fctiTS5SK1I 
* 1 9 * . ±Ifiiffijj5c jgHftiD FeCoRh/i ^"CffM 
-r^-t (c i 0 » *Sft»3e«« B s & 2 . 1 TfeLh* h 
\,4Z2. 2Tm_h(C-C'§-l». 4fc£BK=:Fi&SMR£JE&£ 

# ft . 4 ti N i <^aStBHc J: 0 » tcKiE* * >h S < 
fca*nregT*ftA^ t L TN i £jltK^ 

[0100] fcLtOJ: 5 (C^SMIfCtt. ±!BL^F e C 
oRh^S^liFeCoRhmii. 2. 1 Tfcl 
JL . *f 4 L < (i 2 . 2 TfeLLOJ^ ^ft.TPK5KS5!£ Bs5 
Vk&Z. bti^ffiX' hh<T>X. filfiF e C o R h-&±fo& 
\Mt F e C o R h /3 ^Sr±g|5S8ffil 2 1 &J//4 

TsraeffiJH 1 9 izmm-rt z t izx o . BuieBSffiJi^)¥ 

*«rtg-C'* & b b 1 1 . Rhm^'FeCo^ 



[ o i o i ] jjeus ( i ) at^ ( 2 ) <nmm.m±. 
vxfiizum-thmmm^'v wmmzhmmi-tz b 
wx°$&. 

[oi o 2 1 isij. *&mz&if%>m2mn : &B<r)W 
mm%^ y h omit & ^-rawHEffin . n 4 ma 3 1 * 

tzMwmwx'fo&. 

[0103] zcommmxn. mr\? h h 1 ottit 

(iHl&t/02i;|iIt:.-CS>^, H3(^-TJ; p tcTSP^ 
TBI 6±Cli. (yl]^{f*«l&««fiT'JFM§iX^^ 

Ji3 i^ffM§ix-cv^« mii&mms ltii, emnE 

luIBh5 y^i|lffM?S3 1 ai±mmfcb 
CDftfdimiZti^X h y y 7ffiTvtX'J&tiL£ixXY>& (H 
3Sr#B?.^^l>: ) . 

[ 0 1 0 4 ] file h 7 y ^ ^Gitjt 3 1 a Kti . T*»^ 
TSPiS®)! 3 2 . IHBtt^) ^> y 713 3, At)f±«» 
1134 **H Ji § tltz KffigC 3 0 tf&fS. ZtlX^Z. 

[0105] miT&m.mm3 2te. Tm^rmi6± 
izmm* -.' *Bf% § nx v , 4 ^tnerwam 3 2 

^iCJBlftSfifc*-* y r«3 3(4. ^ y ^ffi3RSc^Ttl=5: 

e^tti. N i P . N i P d . N i W. N i M o . A u . 
Pt. Rh. Pd. Ru, C r<?5o*>ia4^<42aW 
Jb*6«R5iifcierC** i i: *W4 U\ 

[0106] ^a^mizmf ?>mm^mtmmb 1 

TfllE^'^ 7 713 3tC(4N i P*«l£ffl$jxS, N i P 
TmiZ*?^ y 7*Ji 3 3 arffM-f & CI h T'Huie^fV ■•/ 7°J§ 

[0107] ^i5HUlB^fiSi5 3 0 ti. Jf> >y m 33S 

xsimmmm 3402 i-ci«Ric$ ^-c t x v\ 

[ 0 1 0 S ] HUifiJf> y 7'J1 3 3 ctD±(c(4. IEfM(*i: 
0*ri3]ffi#^ ^77^ (Gd) ^tllix^fiffi^ 
3 1 ±(CA»ttT Gdi^l37 A>IM § ftT ^ 

*. Mieod^Bs 7teMz.i£^®.&mwmx'Bf8.z 
[0109] § <b (cfuia^> -y r/i 3 3 cotizmtftzix 
ofcismeutcsigsiift. 

[0110] ±ie^ «t 5 tc^'-v y rm 3 3 *^ y *Bf% 

2 . *e+ •■/ rm s s a.v±sm&m 3 4 y *m 

f&t&Zbifizs&X'foh. 

[ 0 1 1 1 ] [14 «c^-r i a (cmieiefi/i 3 1 nynzit 
3 >r /i-ji 3 s tfwm&& u - yBfc $nr ^4 . mrie 

n-f /H3 S{iWtSieSW4^:i:'T«$ix^^ii3 
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[0112] H3 HZj^tk 3C. h y y ?«S*J3I 3 1 

fi. Huie±a5BS®B3 4c7)±ffl*>^8UlSmi*iI3 1 cr>± 
M3 1 btc^(tTTg|53Tl 1 SfrtoMix&ljfalzLtz 
^'oTf*<r(c1@^-ffi^^|>fSMffi3 1 c , 3 1c tm 

[0113] ^Lxm3iz^tioiz±^arm4 o<^> 
4 0aii. m^i^mmm 3 4 ±mfr t>mtm® 

131c, 3 1 c±(c*»{tTTffl3T«l 6*><bfltixS 
TffttffMSiXT^S, 

[0 1 14] Il4t^j:5tmie±a53rjl4 0{i. 

3SS54 0 b «T3l53TJi 1 6 IJZfflmtfLZtlX . 

[0115] H3.S.y ; '[l4tc^^2*!!ifiBSS-C1±. T 
SPSS®* 3 2 Xlf /4 fc&Lffitt&fl 3 4 # . ±IE Lfc 

( l )' Aiv^i ( 2 ) MmtiMX-* >*mf}Z*ixZ>, 
Zixlz X-oX^W y rififf CfiBDfiSr ft* -I b tfX 

lefl^f^^ifii^-ij-^vi taw . amm^mmz 

mil& bbi> IZjtm ^M^'FeCo^-Mli ^ 

[01 16] Hi &-v >LH4 (C^^ftflSflS-CU. l »-f 
ixLTSE^rSl 6fc±fflJ3T«2 2, 4 0rat=KSflEa5 
IS, 3 0£*rl . M tEES1£3G 1 S. 3 0$:MnT 

spesisi 19.3 2Rif/± tziiimmm 21,34 

Ji, _L£Lfc ( 1 ) ftiv^ti ( 2 ) <0ttS8ffiST^ y* 

Buie±sp^ii2 1 . 3 4 <7)±^Mfer 

ffiJB)c§il-i.±a53T)i2 2. 4 0liNiFeI^t^ 
•y *Jgl£ $ ftT l \h Z b Iffi & L ^ . 
[01 17] HUie±SI33 7122, 40 {i«ffnB83K$lB£ 

b s j; *) i>tsLh)tmsU) i mv>zt-}fift& i-w 
^mx'<r>mm^za^x . 11:37122, 4o^^iu 
niMmmm 21,34 izmmzmmFr£m< tut . 

Haie±gp 3712 2. 4 0 er>fflt?mzmM£tf?k£.-t 

( 1 ) fcs^ti ( 2 ) o$XMlct 0 i>tt&m<vm^N 
i Fe^-#S:±gpa7B2 2. 4 0i:ffll^^i* { , 

7122, 4 0 iZimtUN i 80 F e 20 ^^'($ffl§il 

[ 0 1 1 S ] b Z *T*»WCI4±««flBJi 2 1.34 
4: L-C±1E<7) ( 1 ) £>3^(± ( 2 ) ^IX^tt^^ffiffl 
L. ±gEr?7fl2 2, 40i: UN i Fe^-MSffl 
LTl^&A*. -liXCJ: 9iiuIE±3&3 712 2. 405:1 
y *i£CT^ y «L T ^£ fc £ . Mie±gC^ffi 

i 2 1 . 3 4 am xy-itzixx® iftni-^mmizm± 

[0 1 19] *%9!to&(t&7cXa&*^|£RhM:. * 



OSS! 3 f* AM * >"ft § ixtc < v ^fttRT* 0 . Z ix t> 

tfmnztx&ztx'. ±^mmm 2 1 . 3404 *yit 

arPIjii-r ■§> £ > A«rfigT'£> & . 

[0 120] M^UFeCoa^iMUiFeC 
oRh/3-£--££±gf5GgHl2 1 . 34tlxmmt$>*k 
^\ -f*>"ffcSiitc<k>7aRa**^{iRh«)(l!ifc:, H 
WlCTaWKSJKatL^^N i r A^flnSixT^ 
I. £ i: T\ i 0 J5ftSWtMIBJi«Baffi« 2 1. 3 4 ctM 
* >--ft*jrpWJ-f S £ , ffit*ffilfi£$ttj£B s.S. 

^W^tttcffiix^^SrffM-ri. i i: AW S . 

[0121] KctiTStVmm 19.3 2 .L±iE<0 ( 1 ) 
( 2 ) <0RKttK-C^iS$ix4Ci:*<WiL 
<, ZtllZ&*)±&ziTM2 2. 4 0*^7«tS 
t mrlETSCSI®! 19.3 2<r>4*v\\c&mkm 
izwffli- h z t if^mxh h . 

[0122] ifc^RWTtt. BulETSPEgffi/i 19.3 
2 at^/* tliililll 2 1. 3 4 (i 2 «tLJb«?DSBM± 
B^Sl § ixr lt« $ nT i> J; \ \ frfr h mfccom 

x*v?m2o. 3 3cg-rs(iy^tt/i^±iE^ 
( i ) tihwi. < 2 ) mxw&mx^m^ixhzttm 

& l -\,\ Z ixtz J: o T y T&mizmiS: X *) $ 

•fri. c . ^®0)mmmmuzttm»jm%:mm 

[0123] i^iifflE^-r y 7120. 33 iztifttm 

ttft TffM 3 ilT t & V ^ . BtilE =¥ y 7°1 2 0 . 3 3 
tc*-r*BI^BH±« i 0 tlSftiSHMf^B s *</],$ < & 

& t mj & i < . mnmiimcomvtmii n i f e ^ 

-^-CifMS^x-g. i >: *W4 Lif">. cntci; OMIEftil^ 
Ktt«^ ^> y ri20. 3 3 Mtf>KteJl (C 

buie^> y 7120. 33 izmthMcomnmcoj 

* y(kZffimzVfi±t hzb tfx % h , 

[0124] ^TfcfrlEffi^BSttHiN i F e ThS&xm 
&Zix&>&m&£< . ±IEO ( 1 ) fc^^ti ( 2 ) <7)$£ 
®ffig&b'X'&1&Z1XXi>£k^fiK *+v7M20. 3 

-f S J: ') tffleJcJrte® flJfciBS-r^. Z b mtt UK % 
<?)lT&b l-Xli¥ -V y 712 0, 3 3 KJg-T S08tf>B5tt 
llcJt^T F e»$r^$-ttix{f £\ \ 

[0125] itzT^mmm 19.3 2<7>mmmmm 

B s (ii^v>3 1 mt£ U ±SPES111 2 1, 3 4 o 
fiSWSBE^^B sJ;Oi,l!S<t§Ci: (Cj: 9 . TRESIS 

[0 126] 4^H1^^L[14^J: dtcTlMSll 

9 . 3 2.ay ; ±gp{siii2 1 . 3 4mzim&v>2c* ■■> 

712 0. 3 3 y 4f m § ix h i$& . BU lETgPJSIS 
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1 1 9 . 3 2 at>'±a5Mfi5S 2 1.34 cOW&ttteN i 
y 7'1£^ y lifiEBSffiS^ftffi 

frbx'hh, zzx-^miz'iimzT&m&mi 9. 3 

2&tf±a5fiHM2 1 . 3 4KJJEUI: ( 1 ) *>tt«tt 
H, * * V R h ** 7 . 5 Ka%tJLh<73 ( 2 ) coRfiRtt 

[0127] 05«i*^Cfc(t§^3H)!i^.^fSli 

•y F h 1 #EI 1 t PJ U T'S> S . 121 5 (C^-f 4 5 (CTSR 3 
71 l 6 fcti7%- 5 K 4 h y ( 

tt*m«) 4 l?t)%M$ixT^-S« S&CWiaKSV*-* 
•y714 l*XtfcHi;KlM 5 Kifcttl^-XhWRKfl) 

*e^®4 3&ftix : ¥-mmzmmiitKt:& 4 5^^- 
xam §ix^ a a ivm 4 4 mm bhx \ . **$ . nr 

IE3'f/HB4 4«Cu (ffl) &k'0«jlUafiiO/K§^ 
[0 12S] linear .'H4 4!i-K'J'f 5 K£ 

ei&Kfi 4 5 <D±.tzmm.mmn±M 37145 *qg 

i£*ix-c^&. 

[0 12 9] 1215^-rcfcdtC. frlS±SP=JT«4 6c7) 
3fcSHSIS4 6a«\ <9#fflffitcfc^vc. TSG3 

Til 6co±lZm§m%*W ->rmA l &*MT*fr*n 
U ^M-V'A- -y/lG 1 lcO^M^ T y7°^)S$iXT 
£9. ±a53TJ84 6 03SS»S|54 6 b{iia5t^-rj:a 
(2. T2P3 711 6>^WCS^§ilT«;^» 

[0130] atawrc (4. TW^rm 1 6xif/*Jt« 

±3153714 6*4. ±IBL7- ( 1 ) ft&^li (2) COW: 

mmx-wm £ ix & . i ix£ a 0 mmmmmm bs* 

2. 0Tl±tJ!>l>^(42. 1 TVXklZX'Z&ttiilZit 
f«*t^Rh *^J0 $ilt^^>FeCo^f (Cfcb 

[0131] ±a53TJB46&yf/4fe{iTa53rHl 
6A\ 2. 0TUL±.bh\m.2. lTULh^Xv^tt^nS 

«a?SBs £*-r*±KW; ( 1 ) ( 2 ) 

. fE*J^££fa±£-i±£.r k#-C# s 
[0 132] S^ai^^L.i4feMot, H5(C^ 

i-mmmmco 4 5 tua*^-*- - y ri4 1 7/1- s 

(Al 2 0 3 )^Si O 2 &kc0XM'y?J£Tffi?j£§il£ 
*<7XL*S t >(4~RcffM£ix£ 37116. 4 6 
(4 . <HFeCo ^ftM J: 0 iSv «Att** L 
T fc >ix<4 . mile 3 Tl 1 6 . 46*^ y * & IRC 
frie3Tl l 6 . 4 6tfjgftfrf fc"3:FA£M4&£-£ 
■f , Lfe**o"C«pfe: 371 1 6. 46 £±iB<75 ( 2 ) <T> 



%fcLt;5ixff4^. 

[0133] 06ti*|gBB(ctj{t4IB4|lifim«O»S! 
y KOHBnBETCfc* . H 5 k CDitVM4, AM 3 

ri 4 6 # 2 mcomamx-mm § ixr $ tix \ > ^ 

t X'h h . 

[01 34 ] H5fdJiSl537)l4 6(4. K^^ttttBBl3RffFA 
B s Srff|,i|Bsl47 k ^-<7)±t«l$ix^±l4 
SkTif^$iXT^-g., 

[0135] frlEftB s!4 7aV/4^(iTSI53Tl 
1 6(4. IMLtz ( 1 ) $>&Wi ( 2 ) 0®cmttMT'» 
itSix*. CtttJ:'9ttSn3S«WKBs&2. OTlJLh 
* S M4 2 . 1 TJjLhC"CS httii tZjcm a fo h \ m 
RhtfmuZixX l^V^F e C o ^(cib^TitiettSr 

[0136] !yte_LgP37!4 6 *lifi!c-r«»±l4 S 
(4 . m B s 1 4 7 fcJt^T ^SJm^Jt B s < 
otV^lW. ffiieiS5BsJf4 7i0tJtffiSl* i iS< 
SitT^S. fjie±14S(4CT-i(fN i 8 ,Fe i0 Mt 

[0137] buKN i F e gkfrMttftmz&lfZ F e 
Coa^l. FeCoNiffM. FeCoRhMS 
t>'FeCoRh/3^iJ:H Bs#fi<^r 
£io»JtJ£fiitiSK&&. -ixtcio-CHtflfiaBsl 

4 7 ^Hffia±i 4 s 4 o t ffiv ^as«nstseaFK b s 

L . ^> y 7*ig»(CKSS:^rfi § itx . IE»^Wffi* 1*1 
±.Z-£&Zb1)**imt,z%:&. ^mie±l4 S(4N i F 
e § iX S ^(4^: < , FeCoa F 
eCoRh^M k T'^fiJt § iXT i 4 1 ^ J . frfr h *f 

. ±14 8 comMSmig. Bs^lBsl4 7 o&m 
WXm&B s 4 0 t/h »<^J:') tcfflfiRitSriiSS-rs 
4. ZOlTmt LT(4F elJUB sf4 7C 
#4ixl> FeiiO "TiXtf 4 1 u 

[ 0 1 3 S ] ifcHulE±»3TB4 6(CjrbJfttilOi«^± 
14 S^mtt/o^^ tT. IBiilijftfiC^'i^^-S i t 
(c4 0 «t S i t IPC 

[0139] *fc*»WC{iH6 (C^4 3 (C iSB s 
14 7A\ J?> y7°14 1 kitfil-?&TW9t£.J&&Ztl 
X^&ZtmttU K £ fzmsiM B s 1 4 7 (4 y 
714 l±(Ciltgtgt-^±g|53ri4 6c7)7tSSP4 6 a 
cOACflM * iX-O >T t> 4 ^« 

[0 140] £7tTgP37!l 6C, «B sits It® 

Stic?) 2 mx'ffitfiztLX \< >t 1 4 \> \ ffitf&m 

Mi\MtnM<r>±(,zmB sl*>ftl$ix. frtE^Bs 
l^'¥-v y 7*14 1 2r^LT±gP3Tl4 6 

I). 

[0141] 4^H6(c^*Mff^-C14. ±gP3Tl 
4 6 # 2 l<7)«l«it i^-^tl^lifr', 3 lyji-C-S) o 
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■v :/r«4 i izmi-z>\mzmfc*ix%> z tt>w& u\ 

[0 14 2] ttzmB s®4 7^*^BfltC^(t-i,±ieL 
fed) ftfti^i ( 2 ) <G(WaHSKT»fiKU ±14 8 
rNiFe ^-£:£-emm* y y 
# , BtrlSi* Bsf4 7i:i« <7)7ufR a ft >f y ft § ixH 
l>Rh, Pt. Pd, Ru, I rfiO#^.R*i-i-*iXT^ 
0 . * 4 << ><25lm £TO&!BR#&j£ § ft^-T ^ N i 
£ tiX <7)X' . miles B s M 4 7 *M * Wfc $ ixT iS 

[0143] H7{i*^B^fc(tl»^5^tm^flM 

.;, h <r)wmwmx° $> h.mi omtmrnx-iz m r 
^sy h h lcom&umi tmx'h*. muz^x o 
tcrap 3TH6 <5o±tcTgpesffia 5 o mmmw. t <r> 

tix^t. mmmms i<o±®«. miMKtSro. 3 
[0144] KriET^JSffiJi 5 o±.-frt>mmmm 5 i 

±(£>&»»t*t y 7°Jg 5 2 #JBl&3 iXX \i& . *£>Cmi 

iB»e^s 5 10)3 4 lummm 5 1 a±ic{2^ * y tji 5 
a 5 3 ±{iw«*eaa8<oiesJi 5 4 tc 2 o-cabft-c i •» 

4. 

[0 1 4 5] H7t^jrT J:'j(c±a33TB5 5<2. ffiTG 
-y 7*JB 5 2 ±*»&M»M 5 4 ±{CjWT flUti* 7 !✓ 

[0146] fjie±^3Tl5 5<?)7t4ffig|35 5 atistfie 
-y r/15 2±tcTSfl»1E«5 0 fc*hajLTJ&SS*i 

1 6±tc^j£§*tfef*_Bf Jl 5 6 £:ft-L-ClwfeT3P3T 

v 1 6 izmmwzmm*fi& . 

[0147] >l^HiS^®tJ3V^T(±, ±3537*® 5 5 
.&t>V£fe(2T3P?&©15 0t2. ±ie<7) ( 1 ) &&W2 

SBs^2. 0TfeJLh**^«±2. 1 TfcLhfcT* -g. k 
k L iZjm a h h <^J2 R h £ -g-W t 3:^ F e C o ^&(C 

[ o 1 4 s ] mrf eT^ssffiJi 5 o ±as 37155 
±ie<^ ( 1 > < 2 > o«csttttK-cm$ii*i 

$mm & |6]± S it & Z k ifX # h frh . iSiei4#^-fLtc 

//"ItbT'tfj 4 . miimamimjg. Bs(i2. 2 T a 

[0149] 07T'«2TglMJf 5 0#flM£ft, i«K 
Tana** 5 0 #Tffi 37116J;D t iS ^teftBSJK^ 

sb s *wr4±ia^ ( 1 ) ( 2 ) <^)«:s8ffi!B 

T-flM*il& fc , ^r> y Tj&mizWmsm'PZiti, Z k 



[0150] ^fe±a33T*5 5(i, ^^ft^'ifeo 
( 1 ) *4V^ii ( 2 ) ^Ktt^-C-ffM^iiT^T t J; 

k ^ . n 6 is]«(c ma±M 37i5 5*;2 mui.±<?)W. 
amommffimx'fo 0 . ^^jf> ••/ r« 5 2 fc*ti*r$-& 

(ffl^B sit L.T±IE^ ( 1 ) * 41^(2 ( 2 ) <7)!fl& 

3 7« 5 5 O^SgP 5 5a<7)W2 *fcLb95Btttt*tf> 
Mfll 5tT«§il, mie^r> y T« 5 2±(C» LT« 
B s Jf rf«i§ixT ^4 i k -y 7°jfi^tcJdS^* 

[0151] **J4Hdt?B!Bfc:*J^"C . ^ 1 
(2. TSI53TJIi:±g|5>-;l-FJic7)*fflS>:^oTV>4 

HuidTgp 3 re k >i- \*Mttm« izmmz 
[0152] mzm i & lh 7 tc^-fff msm>^ y h 

[ 0 1 5 3 ] 01 .S.l/0 2 C^aWSSgm^ y H ti , T 

§b 3 rm i 6 ±tc g d w/>m itjw l fe g , u- 
h wc ie»^ft i6iiB*» h> \4 h ^mzTmm 
iii9. im&<?>*?* -y rm 2 om*±%mmm 2 1 
frc>m&m.m& 1 s zmm..* ^tj: ->x&m-%>» 
izmmmm 1 sovw h*rtitt*jc*e«Ji 2 3 
Lfeg. f?ij/:<f c m pis«srffl^-cfneBaEffi3P 1 sco± 
mkmiikmrn 2 3<r>±mk m-wm^mt-t^ , 

mffitmm 2 3 <?xBc 3 2 4 $NdtK(cy ^- >- 
ffM l fz& , MIS 3 2 4 co±te*e»Ji 2 5 ^ffM 

-eL-cmnesafE«si s±*> 2 5±<c^tt 

[0154] 03£tfl24C*-rS§88£l^-y H(2, T 
gP3T«i 6±tr*eiMi3 1 SrfMLfeg. U-vXh^ 
ffl^T«EieiMi3 l^fBiJi&ftfciOttfaffl^-'W b 
^TrtStfrCmJtT h 5 y ^(©glSai 3 1 a *&fc?h , 
§ 6 (Cfifrfe h ? -y ^ ®.fl?B!c?S 3 1 a (CH 3 Iz^k-f mMM 

3 1c. 3 1 c£ffM^£. 

• [ 0 1 5 5 3 file h 9 :>7m&f&m3 1 art(C. TgPEg 

■V -y 7"J1 3 3 ±^A,#£fSS 3 1 ±CGdfti61 3 7 *ff^ 
fiJcLfeg. Hufe*>-y7-Jf 3 3±tC±gP^®W3 4^.>< 

•y * «t h . ixt=Mieie«Mi 3 1 ±tc 3 ;i-e 3 s $• 
ii3 9 tmm- & . -c l-c mie±sp^ffi« 3 4 ±*»<b 

#fi»»3 9±t=*»ttT±*3TJi4 0 Srf^J^-ti" 71/- ^ 

* ■:'*mzxftm : ?&. 

[0 1 563 05. i6t:StII8M'^y F(2. 
TSP3T« 1 6±C^> -/714 1 ^ff«L, § 4>(c« 
W14 3SrJpjRLfe«. mfie*£ftf/l4 3co±.lzaj /l-m 

4 4£>i?- > igjs-f 4 . mile 3 -f 4 4 ±«£*SJI 
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4 5 5: JTM Lfctt . ¥ A* y TM Alfrh mWmM 4 5 
±tc*»*tT±»3TJi4 6£7P~ A^< 7^©:J; 9^ 

[0157] H7 C^-T^mSM^ y Ftt. *-fTSP3 
7116 JiC U- y'X h ^TIBSBttl 5 0 

l . $ h t«riBT«awJi 5 o w w h 7f(S]f^c^f* 
e 5 1 zmm-z . mzTmwm 5 0 fcmieiesn 5 

l«±ffiliCMPgt{fitJ:-?t - a. ¥i! ft § /ifett . flu 
Wtmm 5 1 c/XhiBCWK k a /HBsKffii 5 1 a 

zmfctz . ^ciuieTgmi®! 5 o±a»£>iirie»ss* 

5 1 ±tc^r * y TJi 5 2 £ffM Lfcft. fliffB^> y TJi 
5 2±fc:M >vm 5 3 SrJjRSfcKiO' ^->«L . § h 

iz mm 3 \ >i m 5 3 ±izmm 5 a * »«-r 4 . * l 

T . BiffS*'* ••/ 7°Jf 5 2_b&»£*6RJl 5 4±JCjWC _L 
£537*0 5 5SrM^.(f 7l/-A> y ^fffit «fc W-y 

[ 0 1 5 S ] iKKafc&HJJfciiWS , F e SOffl^itX (« 
*%) /CoOffi^JtY (ft»%) 2fcLhT 
5kJ.T"C\ 7t*« (7t/iL7t;««{±, Pd. Pt, Ft 
u, I rWvffta>-^ifcl4_»3LL) tf)ffl|£JtY 

0. 5«*%tUb"C'18K*%WT-C*0. X + Y 
+ Z = 1 OO^^^a^fFejCo^z-^ 

[0159] *f&Bfl-cii. flute F e C o 

[0160] mrte«^< -r^&fcu. Baratsfflv^t 

[ 0 1 6 1 ] tztzl , felToaiicJ: 9/m-^m^*:ffl 
[0162] 'WAMMSfflftttStot y^feX-ii. m 

i-g^mmm^o n/o f f guts i , * ? *&m 

X\ FeCoa . ^ L-f y ^ffM L . ft* 

ftsm^go^ofl 0 £«*rf 4 i fc A^Ttgt^o 

X (^4. 

[0163] tt&wxumt. mum®*M rn-x- 

ON/OFF£i?jgU r j.-f -f-JtSrO. 1-0. 
5 gflEfc:-*-* i 4: ^ti Lv">. ' W*«8fc)&ftM; . F 
e C o a^OV^^^tfltiifa^'btftV^llS 

[0164] ±12 co J; -) fc></k**«fc:J;*«i&X -y* 

[0165] afSMHTIi. F e -f 1.2s/ 
1 feUb"C3 . 2g/l WTk L . Co^ 3r^«KSr 0 . 
86g/l a±X' 1 - 6g/l UTk L . Ttma MtV 



0 . 2mg/l fcLLT 0mg/lOTtn,S 
eOfflBicibX /Co^fflfiJcibY («M%) <0 

0 . 5 M*%tLhT' 1 S ttAJWTtcT ^ 4 . 
[0166] ±Mi<7)* y^mm^XU. F e O-f it Vfk 

mtimmzkKx iswt* 4 . ft*-m . 
A? te f e a i[ ymmi m a i£ 4 . og/i aire* -> ^ 

. fiiftKC'r -5 i k t«M *±»f 4 c fc aw , 
J: DIflJtF e C o a^OF eMU^:^ < tS; 

4 k 4: U«M B B ^ffMt1 . WAtttK 
iXTt F e C o « ^tC-n> i t AW 4 . 
[0167] iJt*%BH-C(i«riEF e WfflBgifcX ( KM 
%) /CoCOfidUtY (K»%) COimtK 2. 6W± 
T4 . 3 WT-C . a commt Z *« 3 **%ULhT 9 
«M%«T-C* 0 . X + Y + Z = 1 0 0 «m%<7M& & 
i^tFe x Co Y o z ^M^7 ZrJ&fcth d i: **«f 4 

F e C o d 4 

a«IflgT'S> 4 . ±E^)IB««iff^l«S*Ufe F eCoa 
^T'{±. ISfinsmSPKBsSr2. 2TfeU:fc:fS&. 
[0168] 4fc*«9rCtt. ^ -y^rjS+tC 7C«/3 W it 
yZ-kiithZtT. F e x C o ¥ a z /? v ^ $• ^ y ^ 

^fS^h^'t^, fluie7tS/3-<^>-ilie«i. 0. 3 
g/ 1 feLh-C 1 %/ 1 WTT".t>4 i t mtt L < . Zix 
(ciOTC^/icofflfiicibv^, o. 5«a%l;i.±T-5Ha 
3= . X + Y + Z + V = 1 0 0 KM%OMf$ 5: 
iH/t^-. F e x C o v a z /3 v ^S:^ •y«nct^' 
T'# 4 , 

[0169] /X^*Haj^fc(t4 . F e CDffl^tttX^'5 
6 W*%W±T' . C o tf)fflj£Jt Y 3&« 2 0 «M%W±-C . 

r h cofflfigitw^' i . 7 mm%a±x 2 0 

350. X + Y+W= 1 OOli^'^IISiltfFe, 
C o Y R h w ^co.X y ^Kcffifco^TJaTtCttW-r 

4. 

[0170] *miX'li. mTlEF e C o Rh-^^ 
^ ^ffiCtot^ y ^fffM-T4 t«T-*4 . 
[0171] flutemm^ y^ft^Ji. l£0fi*^Srffli >^ 

^mxn. mimmzk&m^-y^&zmm 

i-&Ztti i '*SmX'&&J)K ±MltzX -jlZJVl-xmfi*: 

ffizm^tzmsizit^x -y *BfS.mz&ii-&nm®&?) 

■ft1fi<7)M 0 4 <! fc ^nJfigtC^ ^4 . 

[0172] ^miX'te, Fe-i-A 1 . 0g/ 

iy.±T5. 0g/lWT4l, C o 4 0. 

lg/1 feLht? 5 . 0g/l OT fc L- . Rh^Tf Vim. 

*1. Omg/l^itlO. 0mg/ltJ.Ti:tS. 

S3ifio^fSmic^-r «* 3 (c , ±EJfc*-c * 4 k 5iH^ 

F e COifflfiSJtX *• . 5 6Wm%VJ.±.X\ C o iOffljSJtY 
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Z2 0n&%ULLX\ Rhcoffli£JtW&, 1. 7 »i% 
W±X 2 0 «*% VTiZX'Z h . 
[0173] ±ie<^)^ y ^^fflBicTIi . F eCDJ * >' : M 

mwmmz tt^x m^zt mmwxh h . «*-c« » 
mfie f e a * s-mmmz. a 4 . og/i ?ug-c£> o *: 
*«. ^ t xmnm*t±tf h z t tfxz , 

J: OiltWCF e CoR h-fr^F e-^Tt:£*# < -tS 

i t tfx-z &kti> ^zmm^^mwLX'^ . w&tt c 

flHtt: FeCoR h^tC-T § C k £ . 

[0174] itl^mmX'limiiRh<7)fS.mtm i 7 . 
5 KM%J»LhT& SFejCoyRh^M^-* 3ffl?Jj£ 
-T § i k jWSF4 L < . ±12 ••/ *&ffij£&jt4Jfc:N 
S-TI) i k ■C'H(lIEffl^J:b2:*-ri. FeCo RhMiS 

FeCoR h^T-ti, N i F e &&mbffln& 

[0175] § ^^^TiiMieF e *>ffllRJtX (« 
/Coc7)ffig£itY (UM%) <?>itmtf. 2.0 3 
0W±T"2. 7041-JlT-e. R hcoffljKltW^'7. 51 
*%UJl±T 1 0 fttXCTTC* 9 . X + Y+W=100 
«*%*)Wffi £ift*:-f F e , C o , R h , ^ y ^ 
IR-T £ Z k J)W£ L < . JJE Lfz* ■:> *JS«J«* afljtc 
flsffi-f 4 i k TfflrieffllRJt&W-f S F e C o Rh^M 
SJIkiiSBt-f & d k *«rsi-e A h . ±IB^ffl^iEffl-C'^ 
fi£$*i.*:F e C o Rh^-itli. ttHlBBSRffKB s £ 
2. 2TJJLtic-Cdl>kk itc. NiFe^I.tRI 

[0176] 4 , * y ^?§*C7c*/3 -f * 

>-&-£-£-l2:&.r kT\ Fe,Co,Rh^ v ^^ y* 

0. 0g/lJlht2O. 0 s/WXTX'fo&Zbtm 
*L<. Clii^J: 07cS/3£Dffl^JtVS-. 0. 5fi% 
ia±T' 5 SM%WTKT £ . X + Y+W+V= 1 0 Of 
&%c?>m&$:ffitz-t. Fe,Co,Rh,i3»^M^ y^r 

[0177] tttZmXli, FeCo a^&. F e C 
oajSM, FeCoRh^MUiFeCoRh^ 
y U >"J*h 'J^A ( C 5 H 4 C O 

NNaS0 2 ) U*. mi?"/*} 

o >i- b <j ^MimmmMmcom^^-yxa 9 . * -y 

*ffif&$iXtzF eCoor-^, FeCoa/5^, Fe 
CoRh FeCoRhjS ^^COMJSSi] * f&M $ 

[ 0 1 7 S ] £^±i£Li£F e C o F e C o a 

FeCo R h isikifr) Z> ^ >(i F eCoR 
CO* y , 2 - 7> >' - 1 , 4 i''5)--;PS'IAt 

Z>Zbtfbt& U\ eiltJ; OBUIEFeCoa-^A. F 
e C o a /3 F e C o R h^.R^'F eCoRh/3 



[0179] ttz^^-zsU. MfCF e C o a^t. F 
e C o a FeCoR h^fe^l^i F e C o R 

h /3 ^<!0^ y =¥?S4> (= 2 - Xf-zl, ^/MffR-** ^ 'J 
•7 A $ ?g A-f 4 i fc 4 L i \ 

[ 0 1 S 0 ] msl2 -x.W\* i,)VffiM1~ h 'J >7A(i 
ABSiSttffJTft 4 . HUIE 2 - x-f-zlxv* S/;H*»^ F 0 
•7Ac7)?gA^J: of , FeCoa^i, F eCoa/3^- 
FeCo R h^St/F e C o R h y 4r 

Btitmz$%±t&7m*:mi;X£ . ^ -y^aiferwE** 

<o j: a fc«re**£iifc*"$-* c k t-, mm* ■■> ^mrm 
mommx^>\^ <x%, m&j h c /h$ < + h z t 

[ 0 1 S 1 ] 'SriJMia 2 -x^/^df ~/>\sffiM1- bW 
Mzftx-Xy^'J i-b<)VJ*£&ALXi>J:^ 
*«, ffie? -7 "J ;H95K+ h 'J ^A{i. Mia2 -xf-;l^ 
^ >)imMi- b 0 VA.lzit^XX y^m^zKixfzt^ 

mLh*?^tZ*bl,Z . H5fa^ ^ 'J /WiitK-t- h 'J A 

&mz*.mzm£TZ&mmt / zM i x-t$>zttmi<<\ 
z cotz?>*mwxn , mie^ u /wsaftf - h y ^ Atcit 

[0182] ttzmsZ* y^m^z^M^MXi-^Z 

[ois3] ±3iLtzmmmnm&jm&m^xmi 
[oi84] iMicom&trmzMi . mm&&< lop 

i>®mz, ±I££0 ( 1 ) ( 2 ) iOfX^ttM*^ 

•y W&LX* # . ftfdKSaf K BsA 5 2. 0 T l?Xk$> h ^ 
{±2. lTtLhkS<aie^^S-fl:t.*rto-C#, 

[0185] **J*»qBT»i. ±te<7) ( 1 ) 
( 2 ) olXjStt^fflii k LT0 1 fcv^Ua 7 tc^-TiS 
di^M^ y K 5r L . i tOffljtCRBJg $ ixh i> CO 
Xli^\ CTi.{i'±iec73 ( i ) ( 2 ) ^SXlStt 

[0186] 

>l-XW.ffi.lZ£&W.RX m^XF eC oPdM 

2r ^ y ^fff^Rg. L . £ . ffiTie FeCoPd -^feCOfflfR 
^ttffiHDKSAB s kcoWf^tCO^TP^, 
[0 1S7] (^.y4fJS«lfi> 

®FeS0 4 -7H 2 0 6g/l ~1 6 g/ 1 (Fe^f 
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*yfcmt . 1 • 2g/l-3. 2 g/ 1 ) 
0CoSO 4 -7H,O 4. lg/1-7. 6g/l 
(C o-4* >mmS.. 0. 86g/l-l. 6g/l) 
®PdCl 2 0-10mg/l ( Pd-i*vmmZ. 
0g/!-6mg/l ) 
©If y # U >'1~ h 'J *7 A 2 g/ l 
©fafL-f h V ^J* 2 5g/l 
©t^K 25g/l 

©2-x^l'^iW^Jg-^h'jT^ o. 15ml/ 
1 



[0188] *-rm©i0pH*:2. 3£tS5£lfc„ 4*: 
v t/PXm^O-f r a— r < -it ( O N/O F F ) £ 5 0 0 
/500msec fc&JgLfc. S^TOfi* 500—1 0 
0 OmACI&FELfc, 

[ 0 1 S 9 3 * LX^miX'lt. S i S1S±£C uTtti! 
m*:A'< y «U:8. iwf2C uT*JI±£±fe^ 
•y F e C o P d UiF e C oft&Z 

0. Sum — 1 jjLmCOmmXX 7«lt. fOUi 

. WT^H 1 K § /It t> & . 
[0 190] 



No 


Fe <©S%) 


Co(HS%) 


Pti («(S%) 




&&&&&& Bs 


1 


64 


36 


0 


1.78 


201 


2 


72 


28 


0 


257 


2.22 


3 


73 


27 


0 


2.7 


2.21 


4 


73 


27 


0 


2.7 


223 


5 


77 


23 


0 


335 


227 


6 


77 


23 


0 


ass 


228 


7 


80 


20 


0 


4 


22 


8 


1 82 


18 


0 


456 


22 


9 


83 


17 


0 


488 


211 


10 


84 


16 


0 


5.25 


201 


11 


78.72 


20.78 


0.5 


378 


218 


12 


70.41 


27.95 


1.64 


252 


228 


13 


67.84 


30.08 


2.08 


226 


2.1 


14 


80.75 


17.03 


2.22 


474 


205 


15 


76.92 


20.63 


2.45 


a73 


Z22 


16 


6433 


32.88 


279 


1.96 


2 


17 


7ai 


2401 


Z89 


ao4 


225 


18 


72 


25 


3 


288 


225 


19 


75.03 


21.74 


a23 


a45 


224 


20 


70.93 


25.82 


as 


275 


222 


21 


65.02 


31.28 


a7 


208 


217 


22 


76.92 


19.3 


a78 


399 


221 


23 


68.33 


27.31 


436 


25 


21 


24 


68 


27 


5 


252 


226 , 


25 


70 


25 


5 


28 


221 j 


26 


72.11 


22.39 


5.5 


a22 


223 


27 


75.3 


19.2 


5.5 


a92 


222 


28 


57.27 


35.29 


7.44 


1.62 


218 


29 


68,54 


2336 


8.1 


293 


217 


30 


65.37 


25.63 


9 


255 


218 


31 


7399 


17.01 


9 


435 


209 


32 


6351 


26.59 


9.9 


239 i 


211 


33 


55.55 


26.9 


17.55 


207 


2.01 



mi iZtjkZiXtzF e . C oRX/P dcO&iBffltbl&m 
[0 19 1]I9li. mscr>Mt£A<7)m!mmPi$:i&Jz 



<«»%) /Co<0ffl«JtY <R4%) £59M%bl, 

tzyA>\ f e <?Mmtx ( ma.% > /c o <a«j*jtY 

(Jt*%) *2fcU!:5>fx. PdiOfflj£Jt£ 1811 
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%b Lfe yA >\ Pd vMfctti 0 . 5 k I fe 7 A VX' 
s£2. OTJiLktcCt', I :*PiPd >F eC 

t> { X' $hZb ifhfr r> fe <. 

[0192] mz . F e <7)®mtX ( «fi% ) /C o<0 
fflRittt Y ( «a% ) * 4 . 3 k LfeiM >', Fe iOffl^ 
JtX (KS%) /CoiOffil^ibY £2. 6k 

Lfe7-f>\ PdOffifiJcJt£9Sfi%k Lfe7^f >\ P 

dcoa&jts- 3@m%k Lfe74 yxmztx&mmcm 

<^fflfS.ieE|-Cvt)ix(i\ gfrfa&^JgB s £ 2 . 2T W± 
tCC£ , L#»& PdJM^UF e Co^CJt^TW 
AtttflHi*:WKtt«*«a-r* i k § C k A**) 

J^ofe. 

[0 19 3] ±iet^Fe^fflfi£JtX /Co 

[o i 94] hi oti. $ki<?>&y-yy°Mzijk-fF<!i<7) 

ffldUtX ( /Cotf>«fll£ifcY («*%) <?)tm 

[01951110 IZfjx-tX 0 HZ. F e ^ffl^JtX ( K 
»%) /CotOfflliSUtY («*%) $r2W±"C'5OTC 
■fittf ffiH£«iWI85fc^K Bsr2. 0 TJ.JLh.tCC # & 
C k tffofrh . 

[0196] &fcH 1 0 (C^-T J: o tZ . F e <?}*lj£J:bX 
( «S% ) /C o i0fflfi£JtY ( M4% ) Sr 3 irk 4 g£ 

tcr-i. bmmmmmm-mB s < -c# , #n 

HHT«i<I^^»S«*^«i LA >HUieF eiOfflfiJcJrbX 
(««%) /Co^fflEScJtY ( iDJt^£2. 6 

J-JJLh-C 4 . 3 J-HT b Itz . Z tliz X-oX MftOKSftA B 
s * 2 . 2 TfcLMIfilT* S C 4: . 
[0197] fefe LfltrteiSft^^B sii, HI 0 * 

ifcfctf&flfiEP dc7)*ai&Jt£*£ < LT WtWf . F e 



CDffll&JtX <«*%) /CoWfflligJtY («M%) £J_ 
IBJt$l*JlCl|3W>T t> . KSttirffl '3 F e . Co 
h tzih , B s titeT L -^-f < & £ , 

[0 198] ttzmUP d\m-k&i:$\±.Z*kZ>tzMz 
mwZixh fhfeKf* & . m&tt ^ffl±^fe#>CfilwfE 
Pd FeCo3fi^A|*j(C**S-ti*V^4:. 

^<m^ mmz?m - k ore* *v * . 

[0199] ^-^-C^tffifieP d oajjJUtSrBisrri. i 
k k Lfe* *«WCti F e C o^<tit*Sil|. P d 
<o»j«Jt k (Sit Att 4: OHffitco ^-CIl^lToit. Ii 
ti, a 1 A>kSitR£*ife6o<7D-9- yyjlimMlXftr, 
fc . V rn^mnmt . F e 20 N i 30 ^JR/RIS 
ttH/N i P^l/FejjNijotU, 
[ 0 2 0 0 ] Ift 1 *»<bli, ±KJ«^4'^fX©ttl«t L 
T'T>k*ttSK(CJ:&tt*lX y^SHCC* y^flM^ilfe 
Fe 7 ,Co !S ^iA^^|>^y7VI/2 , F e 78 . 72 C o 
20. 78 Pd,.5^A^^:S-9->'7VH 1. Fe 6s Co 27 
P d 6 -^-^ ib^Jty 2 4. Fe 63 . 51 Co 26 . 59 
Pd^.sA^^Sfyr/L-S 2, Fe 55 . 55 Co 26J Pd 
17.55 a&fr hKcl+f >'T)V 3 3W505-JI1L. 
tfpt t. F e 70 N i zo^htch^y TlV 3 4 r fflS L 

[0201] ^ L-ccm^^-if ^TVi'&au&k ( 6 o 

"C ) . m<. (4 5°C) . TfT* ( 4 5°C ) . ( P H 

= 2) tc«L, ^^)f*, #-t>'7V^rti]BfrL.rWAtt^ 
JtS*ITflLfe, fffllfil 0BW^)fP«fc L . 1 O^IT 

BJ4. «atai<oaffi-*^<jwfe$ixri34>-f . -rtth 

h&i> MizmzmtlX V^hZbi sS^-t h o ^fel OW 

§ < JSr v . i «ofF«i« . mmmnm-fttfte t 

[0202] 
[^2] 







60=C 


1*6* 


Iff* 


4S1C FH=2 






3 


6 


4 


5 




Fe TS.T3 CO XX78 ft! O0 


3 


6 


5 


7 






5 


7 


5 


7 




FensiCOawRiM 


7 


8 


5 


9 




Fe EB55 CO Pd T7J& 


10 


10 


9 


10 




FeToNia, 


10 


9 


7 


9 



WttICFe, 0 N 



[0 2 0 3] m2(,Z^-t£H.Z. 
iQ -£±m*:mtRltz+)yr>i-3 4tli. ^-TftfJiKCS 



bif'tofy'ytz* 
[0 2 04] ^iX(C*fL. M«KFe 72 Co 28 M 
^^iMtKLfe^>-r;l-2-C{4. SM* (6 0'C) S.t>'7fJ 
* (4 5'C) tfc(t^I^ttco|q2fI^3«fFfflk4c73f^ 



(ik (R< . $ftmmizi% Ltzmnmrnitt'^x 5 x% o . 

m-k L^t i'«Ci o fe . 

[0205 ] ^£0J: 0 tC tWCFe 72 C o 23 ^ 
B8*j8^Lfe*^. if*tt*HST-r«Kia«. Fe 72 c 
o 18 ^R^)±(C F e 60 N i 4 o^JRSrHBRi^ y ^fffit 
-y *mmt& b % . HUlSF e C o^ili N i F e 



(IS) 32 003-45719 (P2003 — 45 7 JL 



FeC o-&AHW«»ttlB-f*»6"C»4 4: . 
[0206]-*, PeCo^CPdtO. 5«4% 

/l- 2 k JUS LTA* , «W= - L . it* 

tt>w»# § fife z i: . #5^iS(± . * 7 4 rtnx 

[0207] $ blzP ■d«H«itt«H»Lfe-9-xr/P2 
4, 3 2&IX3 3T-14. P d $r!^>'7 , /k2 fcJt 

^TfR®ft^»#;ttO[fi]±£ lift £ t tfx-Z hzk tfh 
^0, »l:Pd$: 1 7. 5 5fi%#t$1i:fct>'7^ 
3 3tIotll Fe 70 N i 80 -&&£9tWtfcWAtt 
*r^lfe. 

[0208] £0)J: 5 tFeCo-£:££Pd 
fcFeCoP d b P d >F eCo 

^ y ft § ixiH- 4t& Jttfft* ^ 0 . BUffi P d tfi F e c 
o-&ife|*|fc-£1r£*U>£ kX\ FeCoP d-&4«±C 
F e N i -^A*«JltX y =*i£H-C.* y^ffM-f & fc # HU 
IfiFeCoP d-£:&<yM ^r>'ft$rTOJT^ . ffitEF e C 
o P d &&<7>gtkVE &ft\±.£it&<lb A^Sgtc^r oTli 

[0209] Z(Dm^MX . *HBK'!iPdi* 0 . 
5Sttt%f-£ >: . P dSr*i 3roF e C o ^(Cfcb'xT 

[0 2 1 0] PdJ-SrO. 5li%Mtl»^yr^'N 
o . 1 1 \5M. 1 (c^-t J: o lz , F e soffif&Jtx ( KM 
%)/Co SOffifiJtJtY ( M*% ) Jil-J 3 . 7 8T* 0 . 
WMSBst2. 0T&Mz_&)2. lSTi^o 

[0211] Z<7)J: o Izy-yyiVN o . 1 1 "Cli. F e 
OfflfiJUtX /Co««itY («*%) #2 

feLhT 5JaT«ttHrttcJR4 0 . JMDffiRftjftB s £ 
2 . 0 TfeLhff I. d i: * § 4: fc 1 1 . ifJStt £ . 
P d ^KBtttiUcJt^t W±$ tf§ i fc 

Sit £>mu $ ixfecoT- . ^f&ajKli . mile P d wfflfiic 
JtOTPSffl^ 0 . 5 »M%ia±(-clS5g L.fc. 

[02 12]^:. Pd£17. 5 5MA%^t^ 
>-7°/l-No. 3 3T'14^1 £MX&&k . F e <7)fflj55tfcb 
X ( {f 4% ) /C o WffilRJt Y ( MAX ) 2.07 
X'fo h . ±K L ■ Jt J: ') (C^B^f 'ti . F e <?5fflBgJt X 

( m&% > /c o <o»aatY ( »fi% ) s 2 a±x- 5 ia 

T^IS.^LT»r>S. ttfoloZWyyiUNo. 3 3T" 
(4, FetfDffll&fcbX /C o Offl&Jt Y («* 

%) ^' 2 f+ifi-C\t> D , t*»t>Pd^fflBfeJt«. mW>' 
TiHZltKXmi,m\< >*Ztb . F e <7)ffl)^i:fc ( *g*tffi ) # 
fti'h$< : 5:'5Tf>l>, -^>'7Vl-No. 3 3"C'(iFe«0 



ffiB5Ut(i*-J 5 5.5 5 UmXX'h h , 
[0213] -f >7A-No . 3 3T{4, Pilcr>*r>'7°MZ 

itKx f e coffl^it*^ t tit > t co<^ . mimm®m b 

s (4<K^i: 1X2. 0 TSrig^T . ±12 l-tz£ o IZ 
B s(4F elt*t»iS»t4fcA. ^ V7VI-N o . 
3 3 gjg^) P d <Z>fflj£JtT* 0 . IOFe ^ffl^Jrb X 
( Kfi.% )/Co <7)fflfiRit Y ( MS.% ) 2 fcJ_t 5 
CtM, IWf^2. 0TJ,XUI«-e££<ri: 

[02 14] *fe«2^H-CASi:. PdCDfflj&fcbSrl 
7 . 5 5li%iU:-t 3 3 lilMdi * J: 0 SfrJII 

*jMBt-«. friaPdcrjffl^ib^iPfifi* i smmxui 

Tk Lfc. 

[0215] feUK^OWSJIMC <fc 0 . *»BBT1i. F e 
cOfflfiSciLX ( «»%) /CoCOffljjgJtY £2 
tLLT- 5 J31T H,IoPd (Vmfcit & 0.5 
±T' 1 S fc 1S?e Itz . i <i(c J; o T ggftBz^ 

•^g$:2. 0TtLhfc:"C#*i:*(C. Pd^ii^F 
e C o^CJrb^TiSt^tttCftilfeiC^ttll^Mii-r-g. 

[0216]»:. F eOfflBStibX («S% )/Co<0 

maty ( «*% > * 2 . 6 y.±-c-4 . 3 vj.Tk l . 

2 . 2 TfcJ Jb*)teftEKSB&« *• ft § C ^"T S h m-Scr, 

[02 1 7] Sll-C'^-tJ: Pd^tttOTFe 
COffl^JtX (MM%) /CoOffllfcifcY ( «»%) *i 
2. 6U±T-4. 3 JslTC&O. 2. 2 

T$-MxT^|,-9->-7VKi, No. 15. 17. IS. 
19. 20. 22. 25. 26. 2 7T;M. ttz^y 
TU N o . 3 0 T'ti . Hfma^^JS B s *«*>-f*»t: 2 . 
2 T SrTH St^P d*jMfr 9 «M%(=K < X i 2 . 
2TCifi^ia.fnBSmSB s Z%hZk1f*tf&X'foh. 

[0 2 18] Ztl$>-*r>-7°>l-cr>P dgL&&XA-&k . P 
d i« . ^ 3 f> 9 MraoKHrt-ca ft i 4: ** 

[0219] •eC7?*JKHt?li, F ecommtX ( Ki 
%) /CofiOffl^JrbY (»*%) ^2. 6tl±T"4. 3 
WTT-^ 9 . lo P d Mifi 3 «»% feLhf 9 K»%«ie 

Bs^'2. 2TJ2Lh"C, LHPdJti^^FeCo 
^Cit^TiH^Ct«fife«WaEttJR2:Kjt-r * Z k 
■C'# ft . 

[0 220] *fe*%B^ts{tftffi^7c5R« ( P t . R 

u. ir)it p a kftmmzm\m*-£mxcf>o. z 

iX^ytm a ZMiR Ltzk § t . F e ^ffljSJtX ( «fi 
%)/Co <0*|j£JtY ( WM% ) £ 2 feLLC 5 UlTtC 
L . JiOTC* a OffljfiJt * 0 . 5 «M%y.±-C- 1 S MA 
XI&TtZ L • . «f & L < fi . F e c7)ffl)j!tJ:bX ( «*% ) / 
C o *>ffli£Jt Y ( «*% ) $r 2 . 6 W±T-4 . 3 JSTC 
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I . K^ytm a OfflgfcJt £ 3 «*%feUiT 9 «*%WT 
2. 2 TULhtCT* 7cS«^^FeC 

[ 0 2 2 1 3 act. FeCo Rhft><>&MM81£lltl)fl 
[02 2 2] ( X y 4f j&tBfifc ) 

©FeSO,'7H 2 0 5. Og/1-25. Og/1 
( Fe^^->7lJg(i. 1. Og/1-5. Og/1) 

0CoSO 4 -7H 2 O 0. 4g/l-20. Og/1 
(Co-f^->itS(±, 0. lg/1-5. Og/1) 

<3>Rh (S0 4 ) 3 0-48mg/l (Rh^y-ftX 

(4, Og/l-10mg/l) 

©tv/^'Jyth'J^ 2g/l 

©ifift-^h 'J -7^ 25g/l 
25g/l 

®7 I 7 , J/l--®iig^h l J r 7A 0. 0 2m 1/1 

[02 23] iftS^P 7 IZW&l fz . ifc 

liawa*fflv^«SM y *SrC\ 1512 F e C o R h-a 
^ •/ Ufc. £ CO t £ coJESffiJi 5 0 0-1 0 

[02 24] ^ Lt*«HK1i. S i fflR±(CC u Tift 
mi:XM y ?&f&L?zm, rniiC uT«!.l±t±ie<0^ 
•y ^iS^ FeCoR h >U:F e C o 
0. 5/im-ljtim«IfW^MU: s *tf)|Sit 
t&IMi. UiTCOm 3 ^§iXT t>l>. 

[0 2 2 5] 

[^3] 



S3 ^-»>^ug)!taa^ttfaa»b(Bs) 



re 


Co 


Rh 


Fe/Co 


Bs 


Area 










T 




f 68.64 


28 12 


323 


2.441 


2-29 


A 


70.00 


29.17 


0.84 


2.400 


2.30 




67.87 


25.71 


6.42 


2.640 


2.28 


A 


69.57 


26.02 


4.41 


2.674 


2.22 


A 


66.84 


29.04 


4.12 


2.302 


2.31 


B 


65.99 


29.75 


4.26 


2.218 


2.28 


B 


64.01 


31.09 


4.90 


2.059 


2.31 


B 


68.37 


31.63 


0.00 


2.162 


2.26 


— 


65.65 


31.73 


2.62 


2.069 


2.29 


B 


69.37 


25.31 


5.32 


2.741 


2.24 


c I 


74.81 


25.19 


0.00 


2.970 


2.27 


— 


73.77 


25.60 


0.62 


2.882 


2.26 


— 


72.06 


26.27 


1.67 


2.743 


2.18 




67.44 


23.78 


8.78 


2.836 


2.24 


D ! 


64.03 


27.76 


8.21 


2.307 


226 


F j 


63.25 


32.07 


4.68 


1.972 


2.26 


H 


62.25 


31.30 


6.45 


1.989 


2.21 


H 


64.55 


32.96 


249 


1.958 


2.19 


H 


60.74 


32.50 


6.76 


1.869 


I 2.27 


H 


76.06 


22.46 


1.48 


3.386 


2.10 


— 


! 77.67 


20.39 


1.94 


3.809 


2.15 


I ! 


1 72.63 


22.52 


4.86 


3.225 


2.11 


I 


74.16 


23.27 


2.57 


3.187 


2.11 


1 


69.01 


21.1 1 


9.88 


3.269 


212 


J 


60.28 


20.00 


19.72 


3.014 


2.13 


L 


64.13 


22.66 


13-21 


2.830 


2.15 


L 


! 59.31 


29.06 


11.63 


2.041 


2.17 


N 


58.26 


28.64 


13.09 


2.034 


2.17 


N 


57.47 


29.56 


12.97 


1.944 


214 


O [ 


56.90 


28.85 


1425 


1.972 


! 2 13 


O 


58.91 


35.62 


5.47 


1.654 


2.17 


R 


58.68 


33.83 


7.48 


1.735 


2.14 


R 


58.42 


37.24 


4.34 


1.569 


217 


R 


62.58 


3529 


2.13 


1.773 


2.14 


R 



[0226] mSlZirkgtltzF e . C o.K.O'Rh<7)#ffl 

Bjut t mamm& b s t nmm *■ 1 1 *>tz 1 1 

[0227]112l±. HI 105— »<?DffllSttHf*i£!£ 

±Ltz^-'Tt3jtmvh^, mmzMi, Fea^jtx 

£56 MSL%t Itz y-i>\ Co $D£it£ 2 0MR%t 
Ltz 7 -f > \ R h ^ffifigjrt* 1 • 7 «*% b I fz y 4 
>\ R h<OffljftJt& 2 onm%b LtzyA >"CH4*l4 

wmftcomfcimTfoixii. tmwmmmB s *■ 2 . 1 

TfeUifcTS . L*>i MTlZtmi-i, X 0 iZ R h 

^Fec oisiki,z]kKxM&mzmtitzwmm$:gk 
[ 0 2 2 s ] mz±Mi Ltzmjs&mftX'mf£ztitz f e 

C o Rh-&A<?5lHAtt(co^TH'yt. KBITtilWBF 
eCoRh ^Sr^MT^ y *flM L. £ -y * §1 
( P H = 2 ) . ( p H = 4 ) .RtfiMt* 

(6 O^C) tcatLfcfcSWX.yf-y fS^Jt. £cr> 

[0229] 
[*4 3 
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MM 




JSpH=2 


am 


*dH=4 




F« 


Co 


Rh 


5min 


30m in 


5mir» 


30m in 


5min 


30m in 


68.2 


31.8 


0.0 


1001 


5280 


211 


981 


120 


301 


72.0 


NK28) 




583 


3001 










70.63 


27.50 


1.7 


761 


4280 


120 


551 




221 


68.16 


31 22 


2.6 


539 


2831 


140 


560 




65 


62.76 


29.76 


7 5 


562 


3269 










63.11 


26.74 


10.2 


489 


2921 










59.02 


26.73 


14.3 


422 


2511 











[02301 14 tC^-T J; 3 fc, Rh<* 1 . 7**%J3l 

£,h$ < -c-# & <r t ifibfrilz.. 
[02 3 1 ] l?Xtcr>mmg$kfrt>*miX'li.. F e C o 
Rh-^-^cOF ei5 5 6SfS%JiLL£ L. Co** 2 0 
Mik%&Lkb L. tJil^RhMSrl. 7 Ki%JiLhT'2 
0 «Jt%OT "f fUf - «SHK5IH£« B s * 2 . 1 TJS 
±(ct" # «. 4: . H3fEl±£ F e C o 0 t Jiifffc 

[02 32] wz^mmxu . m i LH4 t^-rn 

«fc '3 . TSHKIE* 19. 32. >y r Ji 2 
0.33 &t£iJS1KflSJi 21.34 y L 

fck * 19.3 2&l/±aS0KV 21. 3 

4^jtTf^'l4^oi iTli^, ^TttTaHKffiJB 1 9. 



c"-"»*aE^«i) 

32*rFeCoRh ^^KT;* y ^ffM L . ^> y 7°® 
2 0. 3 3 £ N i P-^JSIT'* y =*rffM I . ±.mm® 
2 1, 342rT*^FeCoRh^. fciy'FeNi 

2 Jf -C* -y * ffM Ltz . 
[0 2 3 3] ^ LrmmX-mm Lfz F e C o R h-^&Bg 
<7)«t«I^rl»«-ty7A'5:W ( p H = 4 ) .#.£>* 
aS&E* (6 Or ) fcjJU t'WSIx^y 1-yfZtUZ.fr 
SrWtgfPW l£ . Srfcillfeti . ±12 Lfc FeCoRh 
ltttfellT«§ix^#£ FeC o^|t«U:f 

yr/k ro'f e n i ^Airt»jSLfci»-^r;Ptffl* 

L , C ft. e> V >'7°>Hz o v >T t RfcKOBf &tt|g|* * o 

[02 34] 
[*5] 



1 1 








S*&7K(6<yc) i 


Fe 


Co(Ni) 


Rh 


5 m in | 30m in 


5min 


30min 


70.1 


29.9 


0.0 




i. r.m^iM 


72.0 


Ni(28) 




10 


9 


r 10 


9 


65.7 


31.7 


2.6 


1 


1 


1 


1 


6276 


2976 


7.5 


10 


9 


10 


9 


63 3 


26.9 


9.9 


10 


9 


10 


9 


58.0 


29.2 


12.8 


! 10 


9 


10 


9 


58.7 


252 


16.2 


! 10 


9 


10 


9 



[0 2 3 5] ^nms^-tmrnnmit 1 ofmv>wm 
i o^iii. mmw&)8ti-}w ( £<m&ztix 

mcot&ftmz t ^ k"m& ztt . « i iitifcwiv > c t & 
[02 36JH5 t^-r J; 3 . TiwawxifiasK 

fiEJB £ F e C o ^-tltfM L if >' 7° iVX'ii „ % L % 

i x -y * ^Ric* { ^^r^-r«^ttiPW£ff ozt frx- # & 

[02 37] -^T. R h £ 2 . 6M%ilALfcF e C 
o R h &&mX'ii .FeCo ^-AM «fc 0 <, W«ir*]± 

yziix i&vmiis.mmizN i Fe^n^jt^^i: 

[ 0 2 3 S ] ZtllzM I • . R h £ 7 . 5 M*%iXh^A 
LtFeCo R h S±mXU . F e N i |Bj^iOW 

£ f# I. c k ifi-c ififofr o tz . 

[02 39] y.±0^^^^#(c3g^ y JfT-ffM 
FeCoRh^I*ffiffl«^. Rh 



* 7 . smrnxvA^zth- kfrnt l^z ktffrfr-> 

tz. 

[0240] mz&Zfflni. Uv|fij£EHfcou 
TfelT(C»»»r* . *^BJT'(4ia.fnES^#S B s ifi 2 . 
2 TlXth *) . l-fri> Mlsm* N i F e ^&fflt i: PI^M 
Sft* F e C o Rh-&AT**C fc*«J: L^o 

cr>m&m\±$k3*?wk'5frhm.#,-t&k. mi2^-t 

FeCOmSZttX («*%) /CocOffl^cJrtY («M%) 
£2. OSOkLtzyJy. Fec^mmtX («S%) 
/C o iOffl^cit Y ( mm% ) & 2 . 7 0 4 >: L tz y 4 
y, RhOffijSi:b*7. 5MM%kLtzy^ y, Rh<0 
ffljRit* 1 0M&%k LtzyA yXW£tl&m®l*iX°h 
hZktffofrntz. miX^miTlZ. FeCoRh^ 

*) m& L^mfmmz , f e offl^irbx < «* 

%) /CofiOffll^JtY (»*%) ^'2. 0 3 0tl±T 
2. 7 0 4HTT. Rh^a«Jt//7. 5«S%feJLhT' 
1 0 «A%y.TX fo h KfflrtT* l» Lfe. 
[0 24 1] 

X (R»%) /Co<^)ffl|«JtY («*%) (Ditmfr2a 
±.T 5 UTX fo *) . 7tma ( tzfz Lltm a « . P d . P 
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t. Ru, I rtfHvtfhj&»— MifcimaULL) ^sfits; 
ifcZtf, 0. 5»«%ia±T18««%WTT*9. X 
+ Y + Z = 1 0 0 m&%cr>ffl&£ffitz L . ■/ *B 

f£$*lftF e x Co Y a z ^tl)nif. 2. 0TJ2U:<0 
fifrfnKSMjg ft i fc #Y S ft 4: *fc7C*« * * 

[0242] ttz^mnxn . mibf e nmmtx < st 

*%) /CoOfflfigJtY <«*%> <Ojfc5fSti2. 6ULh 
T-4 . 3 IXYXfo 0 , 7C*« Offl^ibZ ti 3 «4%J2LL 

t* 9 «*%trFT* o . x+y+z = ioo m.s%cnm 

s £ 2 . 2 Tl-lh tC-tft i fr'T * ft 4: t t=7C* a £ 

£WMi-&zbtfX'Z&. 

[ 0 2 4 3 ] &ft V ^4*«WC*i . F e cOffll&itX ( K 
*% ) (± 5 6 «*%ULhf, C o OffljfcJfcYJi 2 0 «* 

%w±t- . r h cr>mmtmt 1 . ? »*% i^jllt- 201 

*%JMTt-* 0 . X + Y + W = 1 0 0 MS%<7)39^ £ SI 

1 . •:/ *JlM£ixft FejCoyR h H ~e£>il{f , 

2 . 1 TH)±^>mmmMmm £ t# ft > a*cs ft .> 

figtt§l£»i§t-ft C i: ft . 
[0244] ife*«WC*i, ffieRh<Offl«lfcW(i 
7 . 5 ma>%ll±.X\h&Z\ b mit L < . J: 0 N 

1 F e £&JR& RS6£«0iSMEttJ:frrSRSattlSS:«JS 

[0245] $ h iZ^ftWX'lZ . F e c7)ffl^JtX ( «i 
%) /CoOfflfifcitY («*%) C9JteP?2. 2.0 30 
Ol.X'2. 7 0 4OTT, Rh<9fflj£J£WfcL 7. 51 
*%W±T 1 0 fiS%kTFC& 9 . X + Y+W=100 
KS%f5lSfii £}Hfc F e x C o v R h w T&ilfi" . 2 . 

2 TtLt<^)li*«BaE«**»* £ b WT* ft t 4±(c R h 
£*i$r^N i F e^llBtPISJS^IlBJetttffiil^K 

ES1±)l£SBl^ft i fc ft . 

[0246] 4 Jt^BBT'JimieF e C o a F e 
CoRh^«C.7C«/3 <Jt*?L7nS/3J4N i . Cr<7>— 

[0247] ^^mXU. flieF e C o a F e C 
o Rh^t^A^XtSJffl^/cI^ y ^ffe&ft^ti 

±ieL7tffl^:itSr*-tftBaieFeCoa^^>F 
eCo Rh^£W3itt&<JEJfifc-$-&,ri: 



[0 24S] ajL<7)«t 5CL-CJrM$^FeCoa ^ 

JBcisBffl-r ft i 1 1 ± o . Btr!EH®»^3rJi<7)= i f > y 

7^fi»tcBBM!t*tt> $ tfT Kttffift* iftLhS * ft d b # 

wc* ft . Ltdfi o r^«<7)*aE»»Kfttc»jCHr8B 

^rif BBH^^-y H £Sli§-f ft ; fc ft . L^iW^ 
ttfcrath-^if KlK^^ y K£«jt-f S z b ¥X % ft . 

[01] *$8UJ<Z>m 1 Hfteff^^lifiKm^ y FOg|3^ 

[02] iai^aiTS0, 

[03] *mmm2mmmm<r>mmm^v 

IEffi0, 

[04] 03iOWffi0. 

[05 ] ^wmmsmmmm^mmmm^y wmm 
mm. 

[06] *minm4mtmmcDmmm^-y wmm 
mm. 

[07 ] *$mcoM5mimm<?>mfmm,^y wmm 
mm. 

[08 3 SIM y ^rfttC i 0 ^ y ^rffM^^Jt FeCo 

p d^i: Fee oiiri&nmmfcbmmmm&b&m 
mz^=7vm. 

[09 3 0S^IJ?gA^gPb^^t ^SP^Htc0. 
[0103 F e ^)WM%/'C o ^«»%i0it^>: ISfnJS 

[0113 «*v* y ^StC i 0 * y ^R^^iX^ F e C 

0 R h tFeCo ^#£0ffl« Jt b JSftnB$$A t <0 
Wf^*-^f-=7c:0, 

[01 2 3 01 l^*«W5g«W«?5aMi'*lfc*cL3t»» 

H.7C0, 

[W-t^BHJ 

1 1 ^7^r 

10 ^ffifit^*^ 

16 T»3Ti (±gP>—A-KJf ) 

18. 3 0 ISffiSP 

1 9. 32. 50 TSR{Sffi« 

2 0. 3 3 ^r> yra 

21.34 ±.mmm 

22. 40. 46. 55 ±gP=?Tii 
4 1 BW^rri 
4 7 SBsl 
48 ±1 
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mi] 

H7 




Fetm. (X100HSSS) 



CHI 1 ] 

[HI 0] 




1.00 O80 O60 0.40 0.20 0.00 



FeffildE (X100HS*) 
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[HI 2] 




F^-A(##) 5D033 
5E049 



BA03 BAOS CA01 CA06 DA04 
DA31 

AA04 BA12 DB1S 



